abstract. Value delivery is basically the main purpose of construction, and in fact it is not the physical construction in itself that a client buys but the attributes or value the building provides. This value delivery is undertaken in a complex endeavour of collaboration. Throughout a building project value is in focus both implicit and explicit. Often challenges or direct problems arise during the process, which may be due to an incongruent perception of value. A survey was conducted among practitioners of the Danish building industry, aiming at investigating whether or not practitioners perceive value differently. The survey revealed that the practitioners had a diverse understanding of how to perceive value in a building project. This is problematic for the efficiency and effectiveness of building projects. Value is the underlying concept of emerging methods and concepts such as Lean Construction, Value Management and Partnering. When a homogeneous understanding of value does not exist, the full potential of applying value based concepts will not occur.
introduction
Value has become a popular concept to talk about in the construction industry, almost a kind of buzz word (Kelly 2007; Male et al. 2007; Barima 2010) . It is though also a fact that the whole construction industry struggles to capture, communicate and deliver value. Value is a tacit underlying concept of the whole construction process. Starting in the brief, where client's and users' values should be captured and later communicated and transformed into a design that can deliver these values to the client. In this process it is decided what value that should be delivered, hence external effectiveness is in focus. Later these values are communicated and transformed into a design concept. How well the design fulfils a client's value system determines the internal efficiency. But also the buildability of the design is of value. It influences the resources needed and thereby the productivity and internal efficiency.
In research communities value has also increased focus through e.g. among others CIB's Revaluing Construction priority theme (Winch et al. 2003; Barrett 2007) . It seems that when value concepts are applied, it is often as an integrated part of other concepts, e.g. Partnering (Chan et al. 2003; Kadefors 2004; Alderman, Ivory 2007) , Value Management (Green 1994; Kelly et al. 2004; Wandahl, Bejder 2006) , and Lean Construction (Koskela, Ballard 2006) . Since value is associated with different management concepts, it has a wide range of application. A concept with such a span can be difficult to define explicit and homogenous. The focus of this research is, therefore, on how value in construction is defined and explicitly applied, and what the implications of a limited value understanding are in the construction industry. If theory has a heterogeneous definition of value, we cannot expect practitioners to easily understand and implement managerial concepts that enhance value delivery in construction. To deliver value to our client will in future attract even more focus, due to increase awareness of cost vs. functionality. The winners will be those who understand the users' value system, and succeeds in capturing this value system and transform needs, desires, wishes, requirements, etc. into buildable designs. The research objective is described thorough a hypothesis:
Practitioners in the building industry have vague knowledge of the value concept. Furthermore, knowledge of value in building differs between stakeholder groups.
The overall objective is to bring forward the lacking knowledge of value management and value engineering thinking in today's construction industry. Also to address the implication of such a knowledge gap in the industry. It is not within the scope of this research to outline improved value management tools that can reconfigure the industry in terms of an explicit value agenda.
construction management and the value concept A conceptual understanding of value is the underlying foundation for several different management philosophies applied in construction. Since the focus of this research is on the perception of value in practice, a literature review on how value is defined and applied in different construction management contexts is undertaken to investigate if incongruent perceptions exists theoretically. Value Management and Value Engineering are selected as the theoretical framework, because they explicitly emphasises value delivery.
value management
In general, the idea of Value Management (VM) is to increase "value for money" from the client's perspective. It is often called a value delivery method (Kelly 2007; Male et al. 2007; Fan et al. 2010) . VM is applied in the early stages of a project where the problem is ill-defined, dynamic and complex (Green, Moss 1998; Thomson et al. 2003; Ellis et al. 2005; Bowen et al. 2010a; Shehu, Akintoye 2010; Vorakulpipat et al. 2010) . A thriving briefing process is vital for overall project success, and many problems in the succeeding building process can often be traced back to the briefing process. VM is in that sense a promising tool for making the client's value system explicit, through among others different modes of workshop in the early project life cycle (Kelly, Male 2001; Shen et al. 2004; Fan et al. 2010; Luo et al. 2010; Abd-Karim et al. 2011; Jaapar et al. 2012) . It seems that most theory on VM relies on a tacit definition of value. A few authors state that value should be seen as the level of satisfaction of the client's needs compared with the use of resources in a wide sense (Kelly, Male 2001; Shen et al. 2004; Luo et al. 2011; Abd-Karim et al. 2011) . The newest understanding of VM is based on the soft system approach, which is a learning based model aiming at aligning stakeholders' value systems (Liu, Leung 2002; Shen, Chung 2002; Kelly 2007; Bowen et al. 2010a; Fan et al. 2010; Perera et al. 2011) , however in practice VM is a very broad set of pragmatic management tools (Male et al. 2007; Abd-Karim et al. 2011; Jaapar et al. 2012) .
value engineering
Value Engineering (VE) is a management technique aiming at lowering cost in a construction project while remaining the technical quality and function of the product as required by the client (Al-Saleh, Taleb 2009; Zhang et al. 2009; Perera et al. 2011) . VE has success when applied during detailed design, but not when applied in the early phases of a project (Green, Moss 1998; Thomson, Austin 2001) . Value is defined explicitly as function divided with costs. Thereby the client's value will increased if a product is substituted with another cheaper product which holds the same function (Thomson et al. 2003; Gerhardt 2006; Perera et al. 2011) . Some argues that VE and VM are synonyms (Thomson, Austin 2001; Shen, Chung 2002) . This seems however to be wrong. Abd-Karim et al. (2011) and Jaapar et al. (2012) concludes that VM is a general term for different value techniques, where of VE is one of such. In general it can be concluded that VM define value as what is delivered to the client, and is conducted in a soft system approach. Opposite, VE define value as what the client pays for a delivered function, and the approach is more technical and "hard".
Product and process values
Value is not only understood differently in the different concept, but also differently within each concept. Hence a homogenous definition of value in building is missing (Barima 2010) . Since a common understanding of value in building is missing, the full potential of management concepts based on value will most likely not occur. Three main value perceptions exist. A monetary approach where value is what you pay for something. A product value approach where value is associate with the quality and functional aspects of a construction in a broad sense. And a process value approach where value is perceived as moral and ethics of people cooperate to perform a given task.
On a macroeconomic level the diverse perception of value could decrease the effectiveness and efficiency of the whole building industry, with general welfare problems as consequences. A microeconomic viewpoint is in this research applied to investigate how widespread it is that participants in the building industry have a diverse understanding of the value concept.
Method
In order to accept or reject the hypothesis, data collection was necessary.
It was decided to apply a questionnaire as means of data collection. Furthermore, it was decided to use an online survey tool that could distribute the questionnaires by email and collect the data through an online database. Reported disadvantages of using questionnaire for data collection (de Vaus 1993; DelgadoHernandez, Aspinwall 2005) , such as interpretation of questions, low response rate and sampling issues, were handled partly in the design of the questionnaire and partly by preliminary testing of validity and reliability.
Questionnaire development
The first step was to choose which variables that could support the scope of research. Table 1 illustrates how a breakdown process from nominal variable to operational question was carried out. Control over this structure was essential for making analysis possible and hence receive reliable output.
A mixture of scales was applied, including nominal, ordinal, and interval scales. Predominant was the ordinal scale due to intensive use of the Likert scale. The first section of questions, A1 to A6, was designed to give information regarding the respondents' demographic variables. This section should group the companies according to size and type. In terms of size an interval scale asked for the number of employees, and in terms of company type a nominal scale was applied, where the respondent should choose between six predefined categories, namely contractor, client, architect, etc. Company size was based only on the number of employees, although other factors such as turnover that could be used. Furthermore, on nominal scales the respondent should answers in which geographical area the company operates and whether the company had participated in any kind of development initiatives in the building industry. Finally, section A had an open-end nominal question about the respondent's job position and an interval question regarding the respondent's experience (in years) in the building industry.
The second section, question B1 to B4, covered questions regarding variables concerning the respondent's perception of the value concept. All questions were designed as 5-point Likert scales. The Likert scale is initially perceived as ordinal because one cannot assume that respondents perceive the difference between adjacent levels as equidistant. The final section of the questionnaire, question C1 to C4, was not used in statistical analysis. It asked for volunteer contact information and gave the respondent opportunity to comment on the questionnaire in general. In total, the questionnaire contained 15 questions, which makes it possible to answer within 10 minutes.
Data collection
Due to the described weaknesses of applying questionnaires for data collection, strong focus was put into designing and testing prior to implementation. First the questionnaire was discussed among fellow university colleagues to ensure internal validity. Finally, the wording of the questions was worked so that the possibility of misleading and misunderstanding of questions was minimized. The original questionnaire was written in Danish language. The questions seen in Table 1 are, therefore, later translated into English language.
Pre-testing on four selected respondent were carried out. These respondents were afterwards telephone interviewed in order to bring about any misunderstandings or problems with the questionnaire. After this only small changes was needed, and the questionnaire was hence ready for distribution.
The theoretically population was all practitioners in the Danish building industry. When choosing the sample, the aim was to collect between 25-30 respondents in each of the six groups of company types, see Table 2 , resulting in a total sample of approximately 150. The sample was randomly chosen from industry databases and from yellow pages.
The survey was carried out anonymously, but respondents could provide contact details if they were interested. An email containing the cover letter, some information about the survey and a link to the webpage containing the questionnaire were automatically distributed to the respondents. After two weeks, reminders were emailed automatically. After additional two weeks the survey webpage was closed.
results
The analysis is carried out in two main steps (Forza 2002) . Firstly, a preliminary analysis is carried out. The purpose is to validate the sample in terms of internal coherence and in terms of how well the sample mirrors the population. In this preliminary analysis the focal point is hence the demographic variables. Following the validation of the sample, hypothesis testing is applied. The methods used for hypothesis testing depends on the number of variables and the level of measurement (de Vaus 1993) . In this survey mainly bivariable correlation analysis will be applied, like spearman's rho (Forza 2002 ).
Preliminary analysis of validity and coherence
The purpose of this preliminary analysis is partly to validate the sample in terms of internal coherence, to test how well it reflects the population, and partly to prepare the data for further analysis. The respond rate can be an indication of how well the survey is designed and an indication of the relevance of the research scope. A low respond rate makes it difficult to perform valid and reliable conclusion on the data in the sample. The response rate, R, is by use of Eqn (1) calculated to R = 63 / 152 -(9+6) = 46%: .
(1) Table 2 illustrates the proportion of response by stakeholder. The response rate of each subset is almost evenly distributed. Authorities are the subset with the lowest response rate. This might be due to the fact that authorities are indirectly involved in most construction projects. Different surveys within the construction industry have typically a response rates between 20% and 55% (Albert et al. 2003; Haynes, Love 2004; Bröchner et al. 2005) . The response rate in this survey at 46% is acceptable and above average for socio-technical research in general (Futrell 1994) . Therefore, the following will only analyse the composition of the sample independent of the response rate.
There are three main groups of demographic variables, company characteristic, personal characteristic, and other characteristic. It is important that the sample reflects the population.
The distribution of company types differs: Clients (22%), Main contractors (19%), Architects (16%), Consultants (14%), Manufactures (10%), Authorities (8%), and Sub contractors (6%). The aim was a distribution of around 12% each. The distribution is roughly considered evenly distributed. The years of experience from the respondents illustrates that 80% of the sample has more than 10 years of experience. The respondents could hence be considered as very familiar with the building industry, which validates the data. On the other hand, this distribution of experience does not fully represent the population. The distribution of geographical activity area is evenly distributed. The company size is considered evenly distributed with a range from 0-10 employees (19%), 11-50 employees (38%), 51-200 employees (41%), and >200 employees (39%).
The sample can be validated by analysing the internal coherence. The questionnaire is design in such a manner that some questions are related to the same nominal variable. Question B1 and B4 is both related to product value and process value. It is, therefore, possible to analyses if product value and process value respectively is perceived and answered coherently by respondents. Spearman's rho test is applied for this purpose:
(2)
In Tables 3 and 4 the relation between different product variables and process variables are illustrated respectively. It can be concluded that the respondents perceive questions concerning product value and process value respectively coherent. Among others, this increases the validity of the questionnaire design, and hence the results from the later analysis. In Table 5 the basic data of the variables is illustrated. In general the sample is considered valid, and it represents the population well. Thus the data in the sample is valid and further analysis of the data is possible.
Hypothesis testing of practitioners perception of value
In general the respondents find it relevant to focus on value in building projects. Furthermore, the mean score to the question "B2: In a building project it is relevant to focus on value" is 4.44±0.76, and 92% of the respondents answered either 4 or 5 on a 5-point Likert scale. It can hence be concluded that it is important to focus on value in a building project. However, when looking at the question "B3: Value in building is relevant for…" the average mode of all answers is 4, but the mode for the client is 5. It is, therefore, further analysed whether value is equal relevant for all participants in building projects.
In general the respondents perceive value as most relevant for the client; the mean score is 4.60±0.55. Moreover, value is not very relevant for the authorities, mean score of 3.54±1.10. The score is however above 3 in all groups, which illustrates that value in general is perceived as an important topic. The relevance of value for different types of companies differs with 30%. It can also be concluded that the practitioners with most influence on the design solution (clients, architects, and consultants) is those where value is most relevant. This reveals that value is perceive as closely related to design and usability and less related to the actual building process where the structure is erected. This observation can be confirmed by a statistical test. It is investigated if the client score (maximum) is different from the score of authorities (minimum). Since both scales are ordinal Spearman's rank correlation coefficient should be used. The H 0 hypothesis is that the two scores are related. Spearman's rho is calculated by Eqn (2), and shows that correlation between B3.6 (authorities) and B3.7 (client) is r s = -0.010 (α = 0.939). Spearman's rho is very close to 0 which means that the two variables are not correlated. The zero hypotheses can be rejected, which in practical terms means that when client receives a high score from a respondent the authorities do not.
It is relevant to investigate relations between experience and perception of value. Since experience is measured on an interval scale Pearson's correlation, r, is applied: The hypothesis is that a more experienced practitioner has acknowledged the importance of focusing on process values (average of question B1.3, B4.4, B4.4, B4.6 and B5.8), in construction projects. The correlation is r = 0.075 (α = 0.28), which is a non-significant relationship. A parallel relationship test of experience in relation to question B2 "In a building project it is relevant to focus on value" gives r = -0.058 (α = 0.32). It can, therefore, be concluded that experience has no influence on how a construction practitioner perceives value. When talking to practitioners of the building industry it is sometime observed that some tends to think that value is related to price. Theoretically, it is acknowledge that value often is measured in a price relation. To test this, question B1 asks "In a building project value equals price". When looking at the answers to this question there seems to be a diverse perception. The mean score is 2.79±1.06, which illustrates that there is a tendency to reject the relation, but the standard deviation is high. It would hence be relevant to view the answers in relation to the respondents' company type.
From Table 6 it is seen that the mean score in the perception of value equals prices differs 35%. It seems that the closer one is to the actual erection of the building the more one agrees that value equals price. Contractors and manufactures have a mean score above 3.1 whereas the client and architect have a mean score below 2.5, and, therefore, do not equal price to value. The client and the architect view value as a broader concept than price. Price is what one pays for value they believe. Wandahl (2004) documented that the different participants in a construction project had different value focus. One way of discovering difference in the answers is to look for variance in perception of product value vs. process values. Section B4 in the questionnaire is designed for this purpose. When respondents were asked which elements that have value in a building project, product value (price, quality, time, design and performance) scores highest with an average of 4.15 compared to process values (cooperation, management, knowledge, etc.) which scores 3.92 in average. An analysis of average score per trade in relation to product and process values is shown in Figure 1 . Figure 1 shows the difference in average scores between process values and product values. Architects have in average rated product value 0.3 higher than process values. Clients and manufacturer has in average rated product value exactly equal to process values. Finally, contractors have in average rated process values 0.25 higher than product value. The longer distance one has to the actual production onsite the more one is interested in the physical product and its attributes. On the other hand, the one performing the real value-adding work is more in flavour of a smooth process.
This finding substantiates the challenge of phase transition between design and construction, which indicates that the design team is less receptive towards buildability and the efficiency of the actual construction process. This is no surprise as design and value creation in relation to the product and its attributes is their main task. Contrary it can potentially reduce the effectiveness of the production process.
Discussion of implication
Derived from the above mentioned findings, implications for practice are discussed here.
The understanding of value seems to follow the industry structure, which is known for is fragmentation. It is often pointed out that construction is a serial process with limited overlap between phases. Recently research shown that inter-phase periods are a time when value for the project easily can decrease. Several reasons for this exists, among others contractual agreements, change in persons, etc. In a popular term this problem is often called "over the wall syndrome" (Kamara et al. 2001) . In other words the construction industry is sub optimizing each phase due to legal arrangement and thereby oversees the unexploited opportunity for added value arising from a holistic lifecycle view on the construction process. The possibility of exceed costs from corrections due to lack of communication of product requirements (the client's value system) is visible.
Other industries, such as the automobile industry, have long ago discovered the necessity of capturing and communicating the customers' value system. Kano et al. (1984) presented a study conducted by Toyota that presented a way to deal with customer product requirements. Kano discovered three different types of requirements, which is quite analog to the above mentioned value loose in phase transition, unexploited opportunity for added value, and exceeds costs. Kano defined these three different categories of requirements as a) one-dimensional, which is directly expressed in the client's brief; b) Must-be, which is tacit but expected by the client, and object to great disappointment if not fulfilled; c) Attractive, which often also is unspoken, and can create high satisfaction if fulfilled. Kano concluded that all three categories is equal important but differently worked. All groups of stakeholders in the survey found it important to focus actively on value during a construction project. There were though significant differences in the perception and use of value methodologies. From an implementation and change viewpoint it is positive that there seems to be no need for developing a sense of urgency -it is already there. In respect to Kotter's 8 steps to successful change, this step 1 is the only one dominantly present. Kotter's second step is to form a powerful coalition. This is a task for the client. Therefore, to move the industry further on, clients need to act as change agents. Of course this is not possible for non-professional and one/few time clients. In these cases the building owner consultant needs to step in. This view is supported by the findings stating that value is most important for the client, and therefore the one to drive the change. Only in few countries and in few engineering programs an actual client education exists.
Based on the research findings, the following is recommended as future steps toward a more integrated value delivery methodology in construction:
-Improving inter-phase knowledge exchange. Winch et al. (1998) introduced the concept of 'project performance gap' which focuses on the delivery team's ability to fulfill the clients requirements. Atkin et al. (2003) and Wandahl (2012) elaborates on this performance gap and argues that it is related to the fragmented and sequential construction process. Needed is knowledge exchange in terms of nonoperational information, which could be taken care of by improving tendering material, process workshops as part of the tendering process, and increased project work-through. -Improving the clients brief to be even more value orientated. This involves more value workshops and user involvement. Current state-of-the art research on value management outlines several methods for improving the clients brief. These should be adapted by the building industry. -Improving the clients' knowledge towards being "professional clients". National initiatives aiming at educating clients towards being more "professional" should be initiated. -Incorporate value delivery in tendering selection criteria. When using Most Economically Advantageous Tender, the client should outline criteria for value management expertise. A road ahead is to develop a more tool or "how to" based approach to value delivery. The conclusion is that if the client does not ask for a better collaborative value delivery approach, the design team and the construction team does not offer it. In the long term a difficult task will be to anchor the change, or in other words to institutionalize value management in the construction industry as a whole.
conclusions
This study explored how construction practitioners perceive and apply value in construction. In general terms value delivery is the overall aim of construction, but the study reveals that value delivery often is an unspoken and overseen discipline lacking formal acknowledgement of methods. The variation in what is perceived as value is broad which makes it difficult aligning on the client's value system. A questionnaire sample of 63 respondents evenly distributed across different stakeholder groups founds the data in this research.
Research results show that all practitioners in general are focused on delivering value. The overall average score on a 5-point Likert scale is 4.44. Client stands out as the stakeholder for which value focus is most important, with an average score of 4.6. In the other end authorities is the stakeholder with lowest importance of value focus, with an average score of 3.54.
Price focus is highest among contractors, and lowest among architects with a score of 3.4 and 2.4 respectively.
The study revealed that there is significant difference among the stakeholders in relation to product focus (price, quality, time, etc.) or process focus (cooperation, management, knowledge, etc.). The product focus is prominent among architects and consultants, and opposite contractors is more focus on process values. The client has in average a balanced viewpoint of focus on product values and process values.
The research objective was put forward as a hypothesis, stating that practitioners have vague knowledge of the value concept, and that this knowledge differs between the different stakeholder groups in construction. The hypothesis can based on the results only partly be verified. It cannot significantly be verified that practitioners in the building industry have vague knowledge of the value concept, but it is neither prominent. Different possible agendas for increasing the general knowledge of value in building is proposed, among others increased awareness of phase transition issues and benefits of a more educated and "professional" client.
